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Abstract
We calculate 3-point correlation functions of ∆-BMN operators with 3 scalar impurites
in N = 4 supersymmetric gauge theory. We use these results to test the pp-wave/SYM
duality correspondence of the vertex–correlator type. This correspondence relates the co-
efficients of 3-point correlators of ∆-BMN operators in gauge theory to the 3-string vertex
in lightcone string field theory in the pp-wave background. We verify the vertex–correlator
duality equation of hep-th/0301036 at the 3 scalar impurites level for supergravity and
for string modes.
1 Introduction
This paper continues the study of correlation functions of BMN operators [?, ?, ?, ?, ?, ?]
in the light of the pp-wave/SYM correspondence [?].
The pp-wave/SYM correspondence of Berenstein, Maldacena and Nastase (BMN) [?]
represents all massive modes of type IIB superstring in the plane wave background in
terms of composite BMN operators of N = 4 Yang-Mills theory in 4D. In its minimal
form, this correspondence emphasizes a duality relation between the masses of string states
and the anomalous dimensions of the corresponding BMN operators in gauge theory in
the large N double scaling limit. This relation has been verified in the planar limit of
SYM perturbation theory in [?, ?, ?]. Calculations in the BMN sector of gauge theory at
the nonplanar level were performed in [?, ?, ?, ?] also taking into account mixing effects of
planar BMN operators. The minimal mass–dimension type duality relation was extended
in [?, ?, ?] to all orders in the effective genus expansion parameter g2 and expressed in
the form Hstring = HSYM − J. Here Hstring is the full string field theory Hamiltonian, and
HSYM−J = ∆−J is the gauge theory Hamiltonian (the conformal dimension) minus the
R-charge. Recent work in this direction includes [?].
In this paper, instead, we address a more ambitious duality relation [?] of a vertex–
correlator type, summarized in the next Section. This type of correspondence for pp-
waves was first discussed in [?] and relates the coefficients of 3-point correlators of BMN
operators in gauge theory to 3-string vertices in lightcone string field theory in the pp-
wave background. It is well-known that in the AdS/CFT scenario, in addition to the
relation between the masses of supergravity states and the dimensions of the dual gauge
theory operators, one can also compare directly the correlation functions in gauge theory
with supergravity interactions in the bulk [?, ?]. Since the pp-wave/CFT correspondence
can be viewed as a particular limit of the AdS/CFT correspondence, it is natural to
expect that a version of vertex–correlator type duality will hold in the pp-wave/SYM
correspondence.
Building on previous work [?, ?, ?, ?], the authors of [?] were able to represent all
known gauge theory results for 3-point functions of BMN operators with 2 scalar impurites
in terms of a single concise expression involving the 3-string vertex in light-cone string
field theory in the pp-wave background. The goal of the present paper is to test this
relation at the level of BMN operators with 3 scalar impurites.
In conformal theory, the two- and three-point functions of conformal primary operators
are completely determined by conformal invariance of the theory. One can always choose
a basis of scalar conformal primary operators such that the two-point functions take the
canonical form:
hOI(x)O¯J (0)i = δIJ
(4pi2x2)∆I
, (1)
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